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(57) ABSTRACT

A boat maneuvering control method for a boat includes
setting a target boat speed, detecting an actual boat speed of
the boat, and acquiring a base engine rotational speed
associated with the target boat speed that 1s set, correcting
the base engine rotational speed according to a difference
between the target boat speed and the actual boat speed so
as to set the base engine rotational speed that i1s corrected as
a target engine rotational speed, and controlling an engine
based on the target engine rotational speed that 1s set such
that the actual boat speed approaches the target boat speed.
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BOAT MANEUVERING CONTROL METHOD
FOR BOAT AND BOAT MANEUVERING
CONTROL SYSTEM FOR BOAT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Patent Application No.
2015-2246771 filed 1n Japan on Nov. 17, 2013, the entire
contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention relates to a boat maneuvering
control method for a boat and a boat maneuvering control
system for a boat.

2. Description of the Related Art

A boat maneuvering control system for a boat 1s known 1n

general. Such a boat maneuvering control system for a boat
1s disclosed 1n U.S. Pat. No. 7,214,110 and U.S. Pat. No.

7,361,067,

U.S. Pat. No. 7,214,110 discloses a boat maneuvering
control system for a boat including an engine, a throttle
mechanism that manipulates the output of the engine, and a
microprocessor that controls the acceleration of the boat.
The microprocessor of the boat maneuvering control system
for a boat prepares an acceleration profile as a function of
time by setting a target rotational speed, an acceleration rate,
an overshoot rate, and an overshoot period and controls the
rotational speed of the engine based on the prepared accel-
eration profile.

U.S. Pat. No. 7,361,067 discloses a boat maneuvering
control system for a boat including an engine, a throttle
device that manipulates the output of the engine, and a
microprocessor that controls the acceleration of the boat.
The microprocessor of the boat maneuvering control system
for a boat learns and stores an actual acceleration profile of
the boat and controls the rotational speed of the engine based
on the stored acceleration profile.

In the control system for a boat described 1n each of U.S.
Pat. No. 7,214,110 and U.S. Pat. No. 7,361,067, the engine
(the rotational speed of the engine) 1s controlled based on the
acceleration profile. When the engine 1s controlled by feed-
back control 1n a state where a target boat speed 1s set,
however, 1t may take time for an actual boat speed to
approach the target boat speed due to a delay 1n determining
the actual boat speed of the boat with respect to a change in
engine rotational speed or the like. In this case, responsive-
ness 1s disadvantageously poor. When a control gain 1s set
high 1n order to improve responsiveness, an overshoot and
hunting occur, and hence convergence 1s disadvantageously
poor. Consequently, when the engine 1s controlled i the
state where the target boat speed 1s set, 1t 1s dificult to
achieve both responsiveness and convergence.

SUMMARY OF THE INVENTION

Preferred embodiments of the present invention provide a
boat maneuvering control method for a boat and a boat
maneuvering control system for a boat that easily achieve
both responsiveness and convergence even when an engine
1s controlled 1n a state where a target boat speed 1s set.

A boat maneuvering control method for a boat provided
with an engine according to a preferred embodiment of the
present invention includes setting a target boat speed, detect-
ing an actual boat speed of the boat, acquiring a base engine
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2

rotational speed associated with the target boat speed that 1s
set, correcting the base engine rotational speed according to
a diflerence between the target boat speed and the actual
boat speed so as to set the base engine rotational speed that
1s corrected as a target engine rotational speed, and control-
ling the engine based on the target engine rotational speed
that 1s set such that the actual boat speed approaches the
target boat speed.

The boat maneuvering control method for a boat accord-
ing to a preferred embodiment of the present imvention
includes correcting the base engine rotational speed accord-
ing to the difference between the target boat speed and the
actual boat speed so as to set the base engine rotational speed
that 1s corrected as the target engine rotational speed and
controlling the engine based on the target engine rotational
speed that 1s set such that the actual boat speed approaches
the target boat speed. Thus, the engine rotational speed 1s
quickly increased as compared with the case of performing
teedback control so as to set the target engine rotational
speed based on only the diflerence between the target boat
speed and the actual boat speed, and hence the time required
for the actual boat speed to approach the target boat speed
1s reduced, and responsiveness 1s improved. A control gain
may not be set high in order to improve responsiveness, and
hence the actual boat speed easily substantially converges on
the target boat speed, and convergence 1s improved. Con-
sequently, both responsiveness and convergence are easily
achieved even when the engine 1s controlled 1n a state where
the target boat speed 1s set.

In the boat maneuvering control method according to a
preferred embodiment of the present invention, the base
engine rotational speed associated with the target boat speed
1s preferably acquired from a map in which the target boat
speed and the base engine rotational speed are associated
with each other. Accordingly, the base engine rotational
speed 1s acquired from the map, and hence the processing
load to acquire the base engine rotational speed 1s reduced
as compared with the case where complex arithmetic opera-
tions are performed to acquire the base engine rotational
speed.

In this case, the map 1s preferably updatable. Accordingly,
the map 1s updated such that the accuracy of the map 1s
improved. Consequently, both responsiveness and conver-
gence are more easily achieved.

The method 1 which the map 1s updatable preferably
turther includes acquiring an actual engine rotational speed,
and the map 1s preferably updated based on the actual boat
speed and the actual engine rotational speed. Accordingly, a
relationship between the actual boat speed of the boat and
the actual engine rotational speed 1s learned and the map 1s
updated. Consequently, the actual usage of the boat 1s
reflected 1n the map, and hence the accuracy of the map 1s
improved 1n the actual usage of the boat. Thus, both respon-
siveness and convergence are more easily achieved. In the
boat, a relationship between the boat speed and the engine
rotational speed 1s changed due to unique characteristics of
the boat, a change 1n the weight of the boat, or the like, and
hence it 1s particularly effective that the relationship between
the actual boat speed of the boat and the actual engine
rotational speed 1s learned by the map and i1s updated.

In this case, 1n a case where the target boat speed remains
unchanged for a certain period of time and the actual boat
speed substantially converges on the target boat speed, the
map 1s preferably updated based on the actual boat speed and
the actual engine rotational speed 1n this case. Accordingly,
the map 1s updated based on the actual boat speed and the
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actual engine rotational speed 1n a steady travel state, and
hence the accuracy of the map i1s further improved.

In the boat maneuvering control method according to a
preferred embodiment of the present invention, the target
engine rotational speed 1s preferably acquired by performing
a correction to increase or decrease the base engine rota-
tional speed according to the difference between the target
boat speed and the actual boat speed. Accordingly, the base
engine rotational speed 1s easily corrected, and hence the
target engine rotational speed 1s easily acquired.

In the boat maneuvering control method according to a
preferred embodiment of the present invention, correction of
the base engine rotational speed 1s preferably limited when
a predetermined condition i1s not satisfied. Accordingly,
excessive correction of the base engine rotational speed 1s
significantly reduced or prevented when the predetermined
condition 1s not satisfied, and hence decreases in respon-
stveness and convergence are significantly reduced or pre-
vented.

In this case, a correction amount to correct the base engine
rotational speed 1s preferably acquired according to the
difference between the target boat speed and the actual boat
speed, the correction amount 1s preferably limited and the
base engine rotational speed 1s preferably corrected by
adding the correction amount after limitation to the base
engine rotational speed when the predetermined condition 1s
not satisfied, and the base engine rotational speed 1s prei-
erably corrected by adding the correction amount to the base
engine rotational speed without limiting the correction
amount when the predetermined condition 1s satisfied.
Accordingly, the excessive correction of the base engine
rotational speed 1s significantly reduced or prevented when
the predetermined condition 1s not satisfied, and the base
engine rotational speed 1s properly corrected when the
predetermined condition 1s satisfied.

In the method 1n which the correction amount 1s acquired,
the correction amount 1s preferably limited by setting an
upper limit and a lower limit for the correction amount.
Accordingly, the correction amount 1s limited to be a value
between the upper limit and the lower limit, and hence the
excessive correction of the base engine rotational speed 1s
casily significantly reduced or prevented.

In the method 1n which the correction of the base engine
rotational speed 1s limited when the predetermined condition
1s not satisfied, the predetermined condition preferably
includes at least one of a condition that the actual boat speed
reaches a predetermined boat speed, a condition that the
actual engine rotational speed of the engine reaches a
predetermined engine rotational speed, a condition that the
difference between the target boat speed and the actual boat
speed reaches a predetermined value, and a condition that a
predetermined time elapses aiter control of the engine 1s
started. Accordingly, it 1s easily determined whether or not
the predetermined condition 1s satisfied based on the con-
ditions described above.

In the boat maneuvering control method according to a
preferred embodiment of the present invention, the engine 1s
preferably controlled by controlling a throttle of the engine.
Accordingly, the output of the engine 1s easily controlled.

In the boat maneuvering control method according to a
preferred embodiment of the present invention, the base
engine rotational speed associated with the target boat speed
that 1s set 1s preferably acquired, the base engine rotational
speed 1s preferably corrected according to the difference
between the target boat speed and the actual boat speed so
as to set the base engine rotational speed that i1s corrected as
the target engine rotational speed, and the engine 1s prefer-
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4

ably controlled based on the target engine rotational speed
that 1s set such that the actual boat speed approaches the
target boat speed, when an instruction to start target boat
speed control 1s recerved. Accordingly, the target boat speed
control 1n which both responsiveness and convergence are
casily achieved 1s performed when a user wishes to start the
target boat speed control.

In this case, the base engine rotational speed associated
with the target boat speed that 1s set 1s preferably acquired,
the base engine rotational speed 1s preferably corrected
according to the diflerence between the target boat speed and
the actual boat speed so as to set the base engine rotational
speed that 1s corrected as the target engine rotational speed,
and the engine 1s preferably controlled based on the target
engine rotational speed that 1s set, when an 1instruction to
start an acceleration mode of accelerating the boat 1s
received. Accordingly, the target boat speed control in which
both responsiveness and convergence are easily achieved 1s
performed 1n the acceleration mode. Consequently, occur-
rence of an overshoot and hunting 1s significantly reduced or
prevented when water skis, a wakeboard, or the like 1s towed
in the acceleration mode, for example, and hence looseness
of the tension of a rope for towing 1s significantly reduced
or prevented.

A boat maneuvering control system for a boat according
to a preferred embodiment of the present invention includes
an engine, a speed controller that sets a target boat speed, a
boat speed detector that detects the actual boat speed of the
boat, a storage that stores a base engine rotational speed
associated with the target boat speed, and a controller that
acquires, from the storage, the base engine rotational speed
associated with the target boat speed that 1s set, corrects the
base engine rotational speed according to a difference
between the target boat speed and the actual boat speed so
as to set the base engine rotational speed that i1s corrected as
a target engine rotational speed, and controls the engine
based on the target engine rotational speed that is set.

The boat maneuvering control system for a boat according,
to a preferred embodiment of the present invention 1s
provided with the controller that corrects the base engine
rotational speed according to the difference between the
target boat speed and the actual boat speed so as to set the
base engine rotational speed that 1s corrected as the target
engine rotational speed and controls the engine based on the
target engine rotational speed that 1s set. Thus, both respon-
siveness and convergence are easily achueved even when the
engine 1s controlled 1n a state where the target boat speed 1s
set, similarly to the case of the boat maneuvering control
method for a boat according to the above preferred embodi-
ment of the present invention.

In the boat maneuvering control system according to a
preferred embodiment of the present invention, the storage
preferably stores a map in which the target boat speed and
the base engine rotational speed are associated with each
other, and the controller preferably acquires the base engine
rotational speed associated with the target boat speed from
the map 1n which the target boat speed and the base engine
rotational speed are associated with each other. Accordingly,
the base engine rotational speed 1s acquired from the map,
and hence the processing load to acquire the base engine
rotational speed 1s reduced as compared with the case where
arithmetic operations are performed to acquire the base
engine rotational speed.

In this case, the controller preferably acquires an actual
engine rotational speed and updates the map based on the
actual boat speed and the actual engine rotational speed.
Accordingly, a relationship between the actual boat speed of
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the boat and the actual engine rotational speed 1s learned and
the map 1s updated. Consequently, the actual usage of the
boat 1s reflected 1n the map, and hence the accuracy of the
map 1s improved 1n the actual usage of the boat. Thus, both
responsiveness and convergence are more easily achieved.
In the boat, a relationship between the boat speed and the
engine rotational speed 1s changed due to unmique character-
1stics of the boat, a change in the weight of the boat, or the
like, and hence it 1s particularly effective that the relation-
ship between the actual boat speed of the boat and the actual
engine rotational speed 1s learned by the map and 1s updated.

In the structure i which the map 1s updated, in a case
where the target boat speed remains unchanged for a certain
period of time and the actual boat speed substantially
converges on the target boat speed, the controller preferably
updates the map based on the actual boat speed and the
actual engine rotational speed 1n this case. Accordingly, the
map 1s updated based on the actual boat speed and the actual
engine rotational speed 1n a steady travel state, and hence the
accuracy of the map 1s further improved.

In the boat maneuvering control system according to a
preferred embodiment of the present invention, the control-
ler preferably limits correction of the base engine rotational
speed when a predetermined condition 1s not satisfied.
Accordingly, excessive correction of the base engine rota-
tional speed 1s significantly reduced or prevented when the
predetermined condition 1s not satisfied, and hence
decreases 1n responsiveness and convergence are signifi-
cantly reduced or prevented.

The boat maneuvering control system according to a
preferred embodiment of the present invention preferably
turther includes an mstruction input that receives an mstruc-
tion to start target boat speed control, and the controller
preferably acquires the base engine rotational speed associ-
ated with the target boat speed that 1s set, corrects the base
engine rotational speed according to the difference between
the target boat speed and the actual boat speed so as to set
the base engine rotational speed that 1s corrected as the target
engine rotational speed, and controls the engine based on the
target engine rotational speed that 1s set such that the actual
boat speed approaches the target boat speed, when the
instruction mput receives the instruction to start the target
boat speed control. Accordingly, the boat speed of the boat
1s controlled while both responsiveness and convergence are
achieved when a user wishes to start the target boat speed
control.

In this case, the controller preferably acquires the base
engine rotational speed associated with the target boat speed
that 1s set, corrects the base engine rotational speed accord-
ing to the difference between the target boat speed and the
actual boat speed so as to set the base engine rotational speed
that 1s corrected as the target engine rotational speed, and
controls the engine based on the target engine rotational
speed that i1s set, when the instruction input receives an
instruction to start an acceleration mode of accelerating the
boat. Accordingly, the target boat speed control in which
both responsiveness and convergence are easily achieved 1s
performed i1n the acceleration mode. Consequently, occur-
rence of an overshoot and hunting 1s significantly reduced or
prevented when water skis, a wakeboard, or the like 1s towed
in the acceleration mode, for example, and hence looseness
of the tension of a rope for towing 1s significantly reduced
or prevented.

The above and other elements, features, steps, character-
istics and advantages of the present invention will become
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6

more apparent from the following detailed description of the
preferred embodiments with reference to the attached draw-
ngs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing a boat including a boat
maneuvering control system for a boat according to a
preferred embodiment of the present invention.

FIG. 2 1s a block diagram schematically showing the boat
maneuvering control system for a boat according to a
preferred embodiment of the present invention.

FIG. 3 illustrates an example of a relationship between a
boat speed and an engine rotational speed in the steady travel
state of the boat according to a preferred embodiment of the
present 1nvention.

FIG. 4 1illustrates control logic for target boat speed
control in the boat maneuvering control system for a boat
according to a preferred embodiment of the present inven-
tion.

FIG. 5 illustrates an example of a relationship between a
target boat speed, an actual boat speed, and time 1n the target
boat speed control performed by the boat maneuvering
control system for a boat according to a preferred embodi-
ment of the present invention.

FIG. 6 1s a flowchart for illustrating target boat speed
control processing in the boat maneuvering control system
for a boat according to a preferred embodiment of the
present 1nvention.

L1

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

Preferred embodiments of the present invention are here-
inafter described with reference to the drawings.

The structure of a boat 1 including a boat maneuvering,
control system 100 for a boat according to preferred embodi-
ments of the present invention 1s now described with refer-
ence to FIGS. 1 and 2. In the figures, arrow FWD represents
the forward movement direction of the boat 1, and arrow
BWD represents the backward movement direction of the
boat 1. In the figures, arrow R represents the starboard
direction of the boat 1, and arrow L represents the portside
direction of the boat 1.

The boat 1 includes a boat body 2, a single outboard motor
3, a steering wheel 4, a remote controller 5, a touch panel
terminal 6, a GPS (global positioming system) device 7, and
a controller 8, as shown 1 FIGS. 1 and 2. The touch panel
terminal 6 1s an example of an “instruction iput”. The GPS
device 7 1s an example of a “boat speed detector”. The
controller 8 1s an example of a *“speed controller” or a
“controller”.

As shown 1 FIG. 1, the boat body 2 1s provided with a
towing rope mounting portion 21. A first end of a towing
rope 21a 1s mounted on the towing rope mounting portion 21
of the boat body 2. A second end of the towing rope 21a 1s
grasped by a water skier (a person who skis on water), a
wakeboarder (a person who does wakeboarding), or the like.
In other words, the boat 1 1s a boat capable of towing water
skis, a wakeboard, or the like.

As shown 1n FIGS. 1 and 2, the outboard motor 3 1s a
propulsion device that provides thrust force to the boat body
2. The outboard motor 3 1s mounted on a rear portion of the
boat body 2. The outboard motor 3 includes an engine 31 as
a power source that provides a thrust force to the boat body
2. The outboard motor 3 includes a drive shait (not shown)
extending to below the engine 31, one propeller shaft (not
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shown) that extends 1n a direction perpendicular or substan-
tially perpendicular to (intersecting with) the drive shatt, and
one propeller (not shown) mounted on a rear end portion of
the propeller shaftt, rotated together with the propeller shatt.
In the outboard motor 3, a drive force generated by the
engine 31 1s transmitted to the propeller through the drive
shaft and the propeller shaft. Thus, the propeller i1s rotated
such that the outboard motor 3 provides a thrust force to the
boat body 2.

The outboard motor 3 includes a rotational speed detector
32 that detects the rotational speed of the engine 31 and a
throttle actuator 33 that changes the position of a throttle of
the engine 31. The engine 31 changes 1ts rotational speed
according to the position of the throttle changed by the
throttle actuator 33. The rotational speed of the engine 31
(herematter referred to as the “‘engine rotational speed”)
detected by the rotational speed detector 32 1s acquired by
the controller 8.

The steering wheel 4 steers the boat body 2. The steering,
wheel 4 1s connected to a turning device (not shown) through
the controller 8. The turning device turns the outboard motor
3 based on operation of the steering wheel 4 such that the
boat body 2 1s steered.

The remote controller 5 manipulates the shift and output
(the position of the throttle) of the outboard motor 3. The
remote controller 5 1s connected to the outboard motor 3
through the controller 8. The output and shift (forward
movement, reverse movement, or neutral) of the outboard
motor 3 are controlled based on operation of the remote
controller 5.

The touch panel terminal 6 1s used to manipulate move-
ment of the boat body 2 and to select and switch a mode of
the operating state of the boat 1. Specifically, the touch panel
terminal 6 controls the outboard motor 3 to manipulate
movement of the boat 1. The touch panel terminal 6 1s
portable, and a user maneuvers the boat 1 1n an arbitrary
location on the boat 1 with the touch panel terminal 6 1n
his/her hand. The touch panel terminal 6 1s a tablet terminal,
for example.

The touch panel terminal 6 displays information about the
boat 1. The touch panel terminal 6 displays information such
as the boat speed of the boat 1, the rotational speed of the
engine 31, the remaining amount and consumed amount of
tuel (gasoline), the fuel efliciency, the temperature of the
engine 31, the capacity of a battery, the mode of the
operating state, etc., for example. The touch panel terminal
6 receives selection of the mode of the operating state by the
user. The mode of the operating state includes an auto cruise
mode of automatically maneuvering the boat 1, a mode of
docking the boat 1 and moving the boat 1 away from the
shore when docking the boat 1 and moving the boat 1 away
from the shore, a trolling mode of sailing the boat 1 at low
speed, and an acceleration mode (towing mode) of towing
water skis, a wakeboard, or the like. The touch panel
terminal 6 1s 1n wired or wireless communication with the
controller 8.

The GPS device 7 detects the position and speed (boat
speed) of the boat 1. The position and boat speed of the boat
1 detected by the GPS device 7 are acquired by the controller
8.

The controller 8 controls the outboard motor 3 etc. based
on 1nformation from the outboard motor 3, the steering
wheel 4, the remote controller 5, the touch panel terminal 6,
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The controller 8 1s provided with a storage 8a. The storage
8a stores a map 1n which 1n the steady travel state of the boat
1, the boat speed and the engine rotational speed are
associated with each other.

FIG. 3 shows an example of a relationship between the
boat speed and the engine rotational speed 1n the steady
travel state of the boat 1. The storage 8a stores the map in
which the boat speeds V1 to V8 1n the steady travel state are
associated with the engine rotational speeds R1 to R8 in the
cases of the boat speeds V1 to V8, respectively, for example.
Eight sets of associated values shown in FIG. 3 are merely
exemplary, and the map may include one set or two or more
sets of associated values other than the eight sets of asso-
ciated values.

The boat maneuvering control system 100 for a boat
includes the outboard motor 3, the steering wheel 4, the
remote controller 5, the touch panel terminal 6, the GPS
device 7, the controller 8, and the storage 8a, as shown 1n
FIG. 2. Target boat speed control for the boat 1 performed
by the boat maneuvering control system 100 for a boat 1s
now described.

According to a preferred embodiment, the controller 8
starts the target boat speed control when receiving an
instruction to start the target boat speed control through the
touch panel terminal 6. Specifically, the controller 8 starts
the target boat speed control when receiving an instruction
to start the acceleration mode (towing mode) of accelerating
the boat 1 through the touch panel terminal 6.

According to a preferred embodiment, the controller 8
sets a target boat speed, as shown 1n FIG. 4. The controller
8 acquires an engine rotational speed (hereinafter referred to
as the “base engine rotational speed”) associated with the set
target boat speed from the storage 8a.

The controller 8 corrects the base engine rotational speed
according to a difference between the target boat speed and
the actual speed of the boat 1 (hereinafter referred to as the
“actual boat speed”) so as to set the corrected base engine
rotational speed as a target engine rotational speed. The
controller 8 controls the engine 31 of the outboard motor 3
based on the set target engine rotational speed such that the
actual boat speed approaches the target boat speed. At this
time, the controller 8 controls the engine 31 by controlling
the throttle of the engine 31 by the throttle actuator 33 of the
outboard motor 3. In this manner, the boat maneuvering
control system 100 of the boat 1 performs the target boat
speed control.

Control logic for the target boat speed control 1s now
described with reference to FIG. 4.

In the target boat speed control, the controller 8 first
acquires and sets the target boat speed, as shown in FIG. 4.
The target boat speed may be a fixed value (final target boat
speed, for example) or a variable value that varies until
reaching the final target boat speed, as shown in FIG. 5. The
final target boat speed 1s specified by the user with the touch
panel terminal 6, for example. The boat maneuvering control
system 100 of the boat 1 performs the target boat speed
control such that the actual boat speed approaches the final
target boat speed.

The controller 8 acquires the base engine rotational speed
associated with the set target boat speed from the map 1n the
storage 8a. When the set target boat speed 1s V1 shown 1n
FIG. 3, for example, R1 shown 1in FIG. 3 1s acquired as the
base engine rotational speed from the storage 8a.

The controller 8 acquires the actual boat speed of the boat
1 detected by the GPS device 7. The controller 8 acquires
and sets the target engine rotational speed by performing a
correction to increase or decrease the base engine rotational
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speed according to the difference between the target boat
speed and the actual boat speed.

Specifically, the controller 8 acquires a correction amount
to correct the base engine rotational speed according to the
difference between the target boat speed and the actual boat
speed. More specifically, the controller 8 acquires the cor-
rection amount such that an absolute value of the correction
amount 1s 1ncreased as an absolute value of the diflerence
between the target boat speed and the actual boat speed 1s
increased. The controller 8 acquires a positive correction
amount when the difference between the target boat speed
and the actual boat speed 1s a positive value. The controller
8 acquires a negative correction amount when the difference
between the target boat speed and the actual boat speed 1s a
negative value.

The controller 8 performs a correction to increase or
decrease the base engine rotational speed by adding the
acquired correction amount to the base engine rotational
speed, and acquires and sets the target engine rotational
speed.

The controller 8 acquires an actual engine rotational speed
detected by the rotational speed detector 32 of the outboard
motor 3. The controller 8 controls the throttle of the engine
31 (pertforms throttle control) by the throttle actuator 33
according to a difference between the target engine rota-
tional speed and the actual engine rotational speed so as to
decrease the difference between the target engine rotational
speed and the actual engine rotational speed (such that the
actual engine rotational speed approaches the target engine
rotational speed). The controller 8 performs the target boat

speed control for the boat 1 by controlling the throttle of the
engine 31 and controlling the rotational speed of the engine
31.

The controller 8 limits correction of the base engine
rotational speed during a period from the start of control of
the engine 31 1n the target boat speed control to the satis-
faction of a predetermined condition. Specifically, the con-
troller 8 limits the correction amount by setting an upper
limit and a lower limit for the correction amount.

When the predetermined condition 1s not satisfied (during
the period from the start of the control of the engine 31 in
the target boat speed control to the satistaction of the
predetermined condition), the controller 8 limits the correc-
tion amount and corrects the base engine rotational speed by
adding the correction amount after the limitation to the base
engine rotational speed. More specifically, the controller 8
adds the upper limit or the lower limit to the base engine
rotational speed when the predetermined condition 1s not
satisflied and the correction amount larger than the upper
limit or the correction amount smaller than the lower limait
1s acquired.

When the predetermined condition 1s satisfied (after pre-
determined condition i1s satisfied), on the other hand, the
controller 8 corrects the base engine rotational speed by
adding the correction amount to the base engine rotational
speed without limiting the correction amount. More specifi-
cally, the controller 8 directly adds the correction amount
acquired according to the target boat speed and the actual
boat speed to the base engine rotational speed when the
predetermined condition 1s satisfied.

As the predetermined condition, a condition that the
actual boat speed reaches a predetermined boat speed, a
condition that the actual engine rotational speed of the
engine 31 reaches a predetermined engine rotational speed,
a condition that the difference between the target boat speed
and the actual boat speed reaches a predetermined value, a
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condition that a predetermined time elapses after the control
of the engine 31 1s started, or the like, for example may be
used.

The map stored 1n the storage 8a 1s updatable. The map
may be manually updated, for example. The map may also
be automatically updated by the boat maneuvering control
system 100 of the boat 1, for example.

According to a preferred embodiment, the controller 8
updates the map based on the actual boat speed and the
actual engine rotational speed. Specifically, in the case
where the target boat speed remains unchanged for a certain
period of time and the actual boat speed substantially
converges on the target boat speed (1in other words, 1n the
case where the boat 1 1s considered to be 1n the steady travel
state) 1n the target boat speed control, the controller 8
updates the map based on the actual boat speed and the
actual engine rotational speed in this case. More specifically,
the controller 8 updates the map with information obtained
by associating the actual boat speed and the actual engine
rotational speed 1n this case with each other. Thus, a rela-
tionship between the actual boat speed of the boat 1 and the
actual engine rotational speed 1s learned and reflected 1n the
map.

FIG. 5 shows an example of a relationship between a
target boat speed, an actual boat speed, and time 1n the target
boat speed control performed by the boat maneuvering
control system 100 of the boat 1. In addition to these, FIG.
5 shows an actual boat speed according to a first comparative
example, an actual boat speed according to a second com-
parative example, an actual boat speed according to a third
comparative example, and an actual boat speed according to
a fourth comparative example.

In the example shown in FIG. 5, the target boat speed
control 1s started at a time t0. In the example shown 1n FIG.
5, the target boat speed 1s gradually increased according to
time during a period from the time t0 to a predetermined
time and 1s set to the fixed value (final target boat speed)
after the predetermined time.

The first comparative example and the second compara-
tive example each show an example of an actual boat speed
in the case of performing the target boat speed control only
with feedforward control of controlling an engine rotational
speed according to the target boat speed shown 1n FIG. 5.
More specifically, 1n each of the first comparative example
and the second comparative example, processing from
acquisition of the base engine rotational speed from the map
according to the target boat speed to control of the engine 31
in FIG. 4 1s performed. In the feedforward control, influ-
ences of external factors such as wind, waves, and tides are
not retlected 1n the target boat speed control. Thus, even
when the engine rotational speed 1s kept at a predetermined
rotational speed, the actual boat speed may be kept larger
than the final target boat speed as in the first comparative
example or may be kept smaller than the final target boat
speed as 1 the second comparative example due to the
influences of the external factors such as wind, waves, and
tides. Therefore, when the target boat speed control 1s
performed only with the feedforward control of controlling
an engine rotational speed, the actual boat speed may not
converge on the final target boat speed.

The third comparative example and the fourth compara-
tive example each show an example of an actual boat speed
in the case of performing the target boat speed control only
with feedback control according to the target boat speed
shown i FIG. 5. According to the third comparative
example, the actual boat speed gradually converges on the
final target boat speed, but 1t takes time for the actual boat
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speed to converge on the final target boat speed as compared
with the case where the boat maneuvering control system
100 of the boat 1 according to the preferred embodiments of
the present invention performs the target boat speed control.
Furthermore, according to the third comparative example, an
overshoot occurs before the actual boat speed converges on
the final target boat speed.

According to the fourth comparative example, a control
gain 1s set higher as compared with the third comparative
example. According to the fourth comparative example, the
time required for the actual boat speed to reach the final
target boat speed 1s reduced as compared with the third
comparative example, but a larger overshoot occurs as
compared with the third comparative example. Furthermore,
according to the fourth comparative example, hunting is
likely to occur. Thus, when the target boat speed control 1s
performed only with the feedback control, 1t 1s difhicult to
achieve both responsiveness and convergence.

On the other hand, the boat maneuvering control system
100 of the boat 1 according to the preferred embodiments of
the present invention performs the target boat speed control
tor the boat 1 by combining the base engine rotational speed
(feedforward component) associated with the target boat
speed with the correction amount (feedback component)
based on the target boat speed and the actual boat speed.
Consequently, the actual boat speed promptly substantially
converges on the target boat speed (final target boat speed)
while occurrence of an overshoot and hunting i1s signifi-
cantly reduced or prevented. Thus, both responsiveness and
convergence are easily achieved as compared with the case
where the target boat speed control 1s performed only with
the feedback control and the case where the target boat speed
control 1s performed only with the feedforward control.

In the example shown in FIG. 5, at a time t1, the
predetermined condition 1s satisfied. At a time t2, the target
boat speed remains unchanged for a certain period of time,
and the actual boat speed substantially converges on the
target boat speed.

In this case, during a period from the time t0 to the time
t1, the predetermined condition i1s not satisfied, and hence
the target engine rotational speed 1s acquired 1n a state where
the correction of the base engine rotational speed 1s limited,
and the engine 31 1s controlled based on the target engine
rotational speed. Thus, excessive correction ol the base
engine rotational speed before the time t1 15 significantly
reduced or prevented, and hence after the time t1, occur-
rence ol an overshoot 1s more significantly reduced or
prevented. After the time t1, the predetermined condition 1s
satisflied, and hence the target engine rotational speed 1s
acquired without limiting the correction of the base engine
rotational speed, and the engine 31 1s controlled based on the
target engine rotational speed. Thus, even when the base
engine rotational speed 1s deviated from an engine rotational
speed corresponding to the final target boat speed (as 1n the
first comparative example and the second comparative
example), the base engine rotational speed 1s properly cor-
rected such that the actual boat speed substantially con-
verges on the final target boat speed.

At the time t2, the controller 8 determines that the target
boat speed remains unchanged for a certain period of time
and the actual boat speed substantially converges on the
target boat speed. Then, the controller 8 updates the map
stored 1n the storage 8a based on the actual boat speed and
the actual engine rotational speed at the time t2.

Target boat speed control processing performed by the
boat maneuvering control system 100 of the boat 1 accord-
ing to the preferred embodiments of the present invention 1s
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now described with reference to a tlowchart in FIG. 6. The
target boat speed control processing 1s performed by the
controller 8.

When the user gives an instruction to start the target boat
speed control (for starting the acceleration mode), the con-
troller 8 first acquires and sets the target boat speed at a step
S1, as shown 1n FIG. 6.

At a step S2, the controller 8 acquires the base engine
rotational speed associated with the target boat speed set at
the step S1 from the map stored in the storage 8a.

At a step S3, the controller 8 acquires the actual boat
speed detected by the GPS device 7.

At a step S4, the controller 8 acquires the correction
amount to correct the base engine rotational speed acquired
at the step S2 according to the difference between the target
boat speed and the actual boat speed.

At a step S5, the controller 8 determines whether or not
the predetermined condition 1s satisfied. More specifically,
the controller 8 determines whether or not the actual boat
speed has reached the predetermined boat speed, whether or
not the actual engine rotational speed of the engine 31 has
reached the predetermined engine rotational speed, whether
or not the diflerence between the target boat speed and the
actual boat speed has reached the predetermined value,
whether or not the predetermined time has elapsed after the
start of the control of the engine 31, or the like. When
determining that the predetermined condition 1s satisfied, the
controller 8 advances to a step S6. When determining that
the predetermined condition 1s not satisfied, the controller 8
advances to a step S7.

At the step S6, the controller 8 limits the correction
amount acquired at the step S4. Specifically, at the step S,
the controller 8 determines whether the correction amount
larger than the upper limit or the correction amount smaller
than the lower limit has been acquired at the step S4. When
determining that the correction amount larger than the upper
limit has been acquired at the step S4, the controller 8 limaits
the correction amount by setting the correction amount to
the upper limit. When determiming that the correction
amount smaller than the lower limit has been acquired at the
step S4, the controller 8 limits the correction amount by
setting the correction amount to the lower limit. When
determining that the correction amount not more than the
upper limit and not less than the lower limit has been
acquired at the step S4, the controller 8 directly uses the
correction amount acquired at the step S4 without limiting
the correction amount. Also when advancing to the step S7
not through the step S6, the controller 8 directly uses the
correction amount acquired at the step S4 without limiting
the correction amount.

At the step S7, the controller 8 acquires and sets the target
engine rotational speed by correcting the base engine rota-
tional speed. Specifically, when limiting the correction
amount at the step S6, the controller 8 corrects the base
engine rotational speed by adding the correction amount
after the limitation to the base engine rotational speed, and
acquires and sets the target engine rotational speed. When
not limiting the correction amount at the step S6, the
controller 8 corrects the base engine rotational speed by
directly adding the correction amount acquired at the step S4
to the base engine rotational speed, and acquires and sets the
target engine rotational speed.

At a step S8, the controller 8 acquires the actual engine
rotational speed detected by the rotational speed detector 32
of the outboard motor 3.

At a step S9, the controller 8 performs throttle control so
as to decrease the diflerence between the target engine
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rotational speed and the actual engine rotational speed. More
specifically, the controller 8 changes the position of the
throttle by the throttle actuator 33 so as to decrease the
difference between the target engine rotational speed and the
actual engine rotational speed. Then, the controller 8 returns
to the step S1.

According to various preferred embodiments of the pres-
ent invention, the {following advantageous eflects are
obtained.

According to a preferred embodiment of the present
invention, the controller 8 corrects the base engine rotational
speed according to the diflerence between the target boat
speed and the actual boat speed so as to set the corrected
base engine rotational speed as the target engine rotational
speed and controls the engine 31 based on the set target
engine rotational speed such that the actual boat speed
approaches the target boat speed. Thus, the engine rotational
speed 1s quickly increased as compared with the case of
performing the feedback control so as to set the target engine
rotational speed based on only the difference between the
target boat speed and the actual boat speed (the third
comparative example), and hence the time required for the
actual boat speed to approach the target boat speed 1is
reduced, and responsiveness 1s improved. The control gain
may not be set high in order to improve responsiveness, and
hence the actual boat speed easily substantially converges on
the target boat speed, and convergence 1s improved. Con-
sequently, both responsiveness and convergence are easily
achieved even when the engine 31 1s controlled 1n a state
where the target boat speed 1s set.

According to a preferred embodiment of the present
invention, the controller 8 acquires the base engine rota-
tional speed associated with the target boat speed from the
map of the storage 8a 1n which the target boat speed and the
base engine rotational speed are associated with each other.
Thus, the base engine rotational speed 1s acquired from the
map, and hence the processing load on the controller 8 to
acquire the base engine rotational speed 1s reduced as
compared with the case where complex arithmetic opera-
tions are performed to acquire the base engine rotational
speed.

According to a preferred embodiment of the present
invention, the map 1s updatable. Thus, the map 1s updated
such that the accuracy of the map 1s improved. Conse-
quently, both responsiveness and convergence are more
casily achieved.

According to a preferred embodiment of the present
invention, the controller 8 acquires the actual engine rota-
tional speed and updates the map based on the actual boat
speed and the actual engine rotational speed. Thus, the
relationship between the actual boat speed of the boat 1 and
the actual engine rotational speed 1s learned and the map 1s
updated. Consequently, the actual usage of the boat 1 1s
reflected 1n the map, and hence the accuracy of the map 1s
improved in the actual usage of the boat 1. Thus, both
responsiveness and convergence are more easily achieved.
In the boat 1, the relationship between the boat speed and the
engine rotational speed 1s changed due to unique character-
1stics of the boat 1, a change 1n the weight of the boat 1, or
the like, and hence 1t 1s particularly effective that the
relationship between the actual boat speed of the boat 1 and
the actual engine rotational speed 1s learned by the map and
1s updated.

According to a preferred embodiment of the present
invention, 1n the case where the target boat speed remains
unchanged for a certain period of time and the actual boat
speed substantially converges on the target boat speed, the
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controller 8 updates the map based on the actual boat speed
and the actual engine rotational speed 1n this case. Thus, the
map 1s updated based on the actual boat speed and the actual
engine rotational speed 1n the steady travel state, and hence
the accuracy of the map 1s further improved.

According to a preferred embodiment of the present
invention, the controller 8 acquires the target engine rota-
tional speed by performing a correction to increase or
decrease the base engine rotational speed according to the
difference between the target boat speed and the actual boat
speed. Thus, the base engine rotational speed 1s easily
corrected, and hence the target engine rotational speed 1s
casily acquired.

According to a preferred embodiment of the present
invention, the controller 8 limits the correction of the base
engine rotational speed when the predetermined condition 1s
not satisfied. Thus, the excessive correction of the base
engine rotational speed 1s significantly reduced or prevented
when the predetermined condition 1s not satisfied, and hence
decreases 1n responsiveness and convergence are signifi-
cantly reduced or prevented.

According to a preferred embodiment of the present
invention, the controller 8 acquires the correction amount to
correct the base engine rotational speed according to the
difference between the target boat speed and the actual boat
speed, limits the correction amount and corrects the base
engine rotational speed by adding the correction amount
after the limitation to the base engine rotational speed when
the predetermined condition 1s not satisfied, and corrects the
base engine rotational speed by adding the correction
amount to the base engine rotational speed without limiting
the correction amount when the predetermined condition 1s
satisfied. Thus, the excessive correction of the base engine
rotational speed 1s easily significantly reduced or prevented
when the predetermined condition i1s not satisfied, and the
base engine rotational speed 1s properly corrected when the
predetermined condition 1s satisfied.

According to a preferred embodiment of the present
invention, the controller 8 limits the correction amount by
setting the upper limit and the lower limit for the correction
amount. Thus, the correction amount 1s limited to be a value
between the upper limit and the lower limit, and hence the
excessive correction of the base engine rotational speed 1s
casily significantly reduced or prevented.

According to a preferred embodiment of the present
invention, as the predetermined condition, at least one of the
condition that the actual boat speed reaches the predeter-
mined boat speed, the condition that the actual engine
rotational speed of the engine 31 reaches the predetermined
engine rotational speed, the condition that the difference
between the target boat speed and the actual boat speed
reaches the predetermined value, and the condition that the
predetermined time elapses after the control of the engine 31
1s started 1s used. Thus, 1t 1s easily determined whether or not
the predetermined condition 1s satisfied based on the con-
ditions described above.

According to a preferred embodiment of the present
invention, the controller 8 controls the engine 31 by con-
trolling the throttle of the engine 31. Thus, the output of the
engine 31 1s easily controlled.

According to a preferred embodiment of the present
invention, the controller 8 acquires the base engine rota-
tional speed associated with the set target boat speed,
corrects the base engine rotational speed according to the
difference between the target boat speed and the actual boat
speed so as to set the corrected base engine rotational speed
as the target engine rotational speed, and controls the engine
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31 based on the set target engine rotational speed such that
the actual boat speed approaches the target boat speed when
receiving the instruction to start the target boat speed con-
trol. Thus, the target boat speed control in which both
responsiveness and convergence are easily achieved 1s per-
tformed when the user wishes to start the target boat speed
control.

According to a preferred embodiment of the present
invention, the controller 8 acquires the base engine rota-
tional speed associated with the set target boat speed,
corrects the base engine rotational speed according to the
difference between the target boat speed and the actual boat
speed so as to set the corrected base engine rotational speed
as the target engine rotational speed, and controls the engine
31 based on the set target engine rotational speed when
receiving the instruction to start the acceleration mode of
accelerating the boat 1. Thus, the target boat speed control
in which both responsiveness and convergence are easily
achieved 1s performed in the acceleration mode. Conse-
quently, the occurrence of an overshoot and hunting is
significantly reduced or prevented when water skis, a wake-
board, or the like 1s towed in the acceleration mode, for
example, and hence looseness of the tension of the rope for
towing 1s significantly reduced or prevented.

The preferred embodiments of the present invention
described above are illustrative 1n all points and not restric-
tive. The extent of the present invention 1s not defined by the
above description of the preferred embodiments but by the
scope of claims, and all modifications within the meaning
and range equivalent to the scope of claims are further
included.

For example, while the speed controller and the controller
are prelerably integrally provided in the controller 1 a
preferred embodiment described above, the present inven-
tion 1s not restricted to this. According to a preferred
embodiment of the present invention, the speed controller
and the controller may alternatively be provided separately
from each other, or the speed controller and the controller
may alternatively be provided i a device other than the
controller.

While the outboard motor provided with the engine 1s
preferably used as the propulsion device of the boat 1n a
preferred embodiment described above, the present inven-
tion 1s not restricted to this. According to a preferred
embodiment of the present mmvention, a propulsion device
other than the outboard motor may alternatively be used so
tar as the same 1s provided with an engine. For example, an
inboard motor, a jet propulsion device, an iboard/outboard
motor, or the like may alternatively be used as the propulsion
device of the boat.

While the single outboard motor (propulsion device) 1s
preferably provided in the boat 1n a preferred embodiment
described above, the present invention 1s not restricted to
this. According to a preferred embodiment of the present
invention, two or more propulsion devices may alternatively
be provided in the boat.

While the actual boat speed of the boat 1s preferably
detected by the GPS device in a preferred embodiment
described above, the present invention 1s not restricted to
this. According to a preferred embodiment of the present
invention, the actual boat speed of the boat may alternatively
be detected by a device other than the GPS device. For
example, the actual boat speed of the boat may be detected
from a difference between static pressure and dynamic
pressure by a pitot tube, or the actual boat speed of the boat
may be detected from the number of rotations of a water
wheel by a water wheel device.
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While the instruction to start the target boat speed control
1s preferably received through the touch panel terminal 1n a
preferred embodiment described above, the present inven-
tion 1s not restricted to this. According to a preferred
embodiment of the present invention, the mnstruction to start
the target boat speed control may alternatively be recerved
through a device other than the touch panel terminal. The
istruction to start the target boat speed control may be
received through a device such as a joystick, for example.

While the base engine rotational speed associated with the
boat speed (target boat speed) 1s preferably acquired with the
map 1n a preferred embodiment described above, the present
invention 1s not restricted to this. According to a preferred
embodiment of the present invention, the base engine rota-
tional speed associated with the boat speed (target boat
speed) may alternatively be acquired with a function (cal-
culation formula).

While the correction amount i1s preferably limited by
setting the upper limit and the lower limit for the correction
amount until the predetermined condition i1s satisfied in a
preferred embodiment described above, the present inven-
tion 1s not restricted to this. According to a preferred
embodiment of the present invention, the correction amount
may alternatively be limited by performing no correction
until the predetermined condition 1s satisfied. In this case,
the base engine rotational speed may be directly used as the
target engine rotational speed until the predetermined con-
dition 1s satisfied.

While the target boat speed control 1s preferably started
when the mstruction to start the acceleration mode (towing
mode) of accelerating the boat 1s received i a preferred
embodiment described above, the present invention 1s not
restricted to this. According to a preferred embodiment of
the present invention, the target boat speed control may
alternatively be started when an instruction to start a mode
other than the acceleration mode 1s received. The target boat
speed control may be started when an instruction to start the
auto cruise mode 1s received, for example.

While the processing operations performed by the con-
troller are described using a flowchart 1n a flow-driven
manner 1n which processing 1s performed 1n order along a
processing flow for the convenience of illustration 1 a
preferred embodiment described above, the present inven-
tion 1s not restricted to this. According to a preferred
embodiment of the present invention, the processing opera-
tions performed by the controller may alternatively be
performed 1n an event-driven manner in which processing 1s
performed on an event basis. In this case, the processing
operations performed by the controller may be performed 1n
a complete event-driven manner or in a combination of an
event-driven manner and a flow-driven manner.

While preferred embodiments of the present invention
have been described above, it 1s to be understood that
variations and modifications will be apparent to those skilled
in the art without departing from the scope and spirit of the
present invention. The scope of the present invention, there-
fore, 1s to be determined solely by the following claims.

What 1s claimed 1s:

1. A boat maneuvering control method for a boat provided
with an engine, the boat maneuvering control method com-
prising:

setting a target boat speed;

detecting an actual boat speed of the boat; and

acquiring a base engine rotational speed associated with

the target boat speed that 1s set, correcting the base
engine rotational speed according to a diflerence
between the target boat speed and the actual boat speed
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so as to set the base engine rotational speed that 1s
corrected as a target engine rotational speed, and con-
trolling the engine based on the target engine rotational
speed that 1s set such that the actual boat speed
approaches the target boat speed; wherein

the target engine rotational speed 1s acquired by perform-

ing a correction to increase or decrease the base engine
rotational speed according to the difference between the
target boat speed and the actual boat speed.

2. The boat maneuvering control method according to
claim 1, wherein the base engine rotational speed associated
with the target boat speed 1s acquired from a map 1 which
the target boat speed and the base engine rotational speed are
associated with each other.

3. The boat maneuvering control method according to
claim 2, wherein the map 1s updatable.

4. The boat maneuvering control method according to
claam 3, further comprising acquiring an actual engine
rotational speed, wherein

the map 1s updated based on the actual boat speed and the

actual engine rotational speed.

5. The boat maneuvering control method according to
claim 4, wherein 1n a case 1n which the target boat speed
remains unchanged for a certaimn period of time and the
actual boat speed converges or substantially converges on
the target boat speed, the map 1s updated based on the actual
boat speed and the actual engine rotational speed.

6. The boat maneuvering control method according to
claim 1, wherein the correcting of the base engine rotational
speed 1s limited when a predetermined condition 1s not
satisfied.

7. The boat maneuvering control method according to
claim 6, wherein

a correction amount to correct the base engine rotational

speed 1s acquired according to the difference between
the target boat speed and the actual boat speed;

the correction amount 1s limited, and the base engine

rotational speed 1s corrected by adding the correction
amount after limitation to the base engine rotational
speed when the predetermined condition 1s not satis-
fled; and

the base engine rotational speed 1s corrected by adding the

correction amount to the base engine rotational speed
without limiting the correction amount when the pre-
determined condition 1s satisfied.

8. The boat maneuvering control method according to
claim 7, wherein the correction amount 1s limited by setting
an upper limit and a lower limit for the correction amount.

9. The boat maneuvering control method according to
claim 6, wherein the predetermined condition includes at
least one of a condition that the actual boat speed reaches a
predetermined boat speed, a condition that an actual engine
rotational speed of the engine reaches a predetermined
engine rotational speed, a condition that the difference
between the target boat speed and the actual boat speed
reaches a predetermined value, and a condition that a
predetermined time elapses after control of the engine 1s
started.

10. The boat maneuvering control method according to
claiam 1, wherein the engine 1s controlled by controlling a
throttle of the engine.

11. The boat maneuvering control method according to
claim 1, wherein the base engine rotational speed associated
with the target boat speed that 1s set 1s acquired, the base
engine rotational speed i1s corrected according to the difler-
ence between the target boat speed and the actual boat speed
so as to set the base engine rotational speed that 1s corrected
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as the target engine rotational speed, and the engine 1is
controlled based on the target engine rotational speed that 1s
set such that the actual boat speed approaches the target boat
speed, when an instruction to start target boat speed control
1s received.

12. The boat maneuvering control method according to
claiam 11, wherein the base engine rotational speed associ-
ated with the target boat speed that 1s set 1s acquired, the base
engine rotational speed 1s corrected according to the difler-
ence between the target boat speed and the actual boat speed
so as to set the base engine rotational speed that 1s corrected
as the target engine rotational speed, and the engine 1is
controlled based on the target engine rotational speed that 1s
set, when an instruction to start an acceleration mode of
accelerating the boat 1s received.

13. A boat maneuvering control system for a boat, com-
prising:

an engine;

a speed controller that sets a target boat speed;

a boat speed detector that detects an actual boat speed of

the boat:;

a storage that stores a base engine rotational speed asso-

ciated with the target boat speed; and

a controller that acquires, from the storage, the base

engine rotational speed associated with the target boat
speed that 1s set, corrects the base engine rotational
speed according to a difference between the target boat
speed and the actual boat speed so as to set the base
engine rotational speed that 1s corrected as a target
engine rotational speed, and controls the engine based

on the target engine rotational speed that 1s set; wherein

the controller acquires the target engine rotational speed
by performing a correction to increase or decrease the
base engine rotational speed according to the difference
between the target boat speed and the actual boat speed.

14. The boat maneuvering control system according to
claim 13, wherein

the storage stores a map 1n which the target boat speed and

the base engine rotational speed are associated with
each other; and

the controller acquires the base engine rotational speed

associated with the target boat speed from the map 1n
which the target boat speed and the base engine rota-
tional speed are associated with each other.

15. The boat maneuvering control system according to
claim 14, wherein the controller acquires an actual engine
rotational speed and updates the map based on the actual
boat speed and the actual engine rotational speed.

16. The boat maneuvering control system according to
claim 15, wherein in a case in which the target boat speed
remains unchanged for a certain period of time and the
actual boat speed converges or substantially converges on
the target boat speed, the controller updates the map based
on the actual boat speed and the actual engine rotational
speed.

17. The boat maneuvering control system according to
claim 13, wherein the controller limits correction of the base
engine rotational speed when a predetermined condition 1s
not satisfied.

18. The boat maneuvering control system according to
claam 13, further comprising an instruction input that
receives an instruction to start target boat speed control;
wherein

the controller acquires the base engine rotational speed

associated with the target boat speed that 1s set, corrects
the base engine rotational speed according to the dif-
ference between the target boat speed and the actual
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boat speed so as to set the base engine rotational speed
that 1s corrected as the target engine rotational speed,
and controls the engine based on the target engine
rotational speed that 1s set such that the actual boat
speed approaches the target boat speed, when the
istruction iput receives the instruction to start the
target boat speed control.

19. The boat maneuvering control system according to
claim 18, wherein the controller acquires the base engine
rotational speed associated with the target boat speed that 1s
set, corrects the base engine rotational speed according to
the difference between the target boat speed and the actual
boat speed so as to set the base engine rotational speed that
1s corrected as the target engine rotational speed, and con-
trols the engine based on the target engine rotational speed
that 1s set, when the instruction input receives an instruction
to start an acceleration mode of accelerating the boat.
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